Reduced connexin43 expression limits neointima formation after balloon distension injury in hypercholesterolemic mice.
Reducing the expression of the gap junction protein connexin43 (Cx43) inhibits the progression of atherosclerosis, a chronic inflammatory disease. Furthermore, acute vascular injury induced by percutaneous coronary interventions is associated with increased Cx43 expression in neointimal smooth muscle cells (SMCs). However, the relevance of Cx43 after acute vascular injury remains unclear. To investigate whether reducing Cx43 expression would affect neointima formation in vivo, we subjected hypercholesterolemic Cx43+/- LDL receptor-deficient (LDLR-/-) mice and Cx43+/+LDLR-/- control littermates to carotid balloon distension injury, which induced marked endothelial denudation and activation of medial SMCs. We observed decreased macrophage infiltration in Cx43+/-LDLR-/- mice 7 days after injury. Similarly, peritoneal macrophages isolated from Cx43+/-LDLR-/- mice showed reduced migration in vitro compared with Cx43+/+LDLR-/- macrophages. Interestingly, Cx43+/-LDLR-/- macrophages also displayed decreased chemotactic activity for SMCs. In addition, we observed less SMC infiltration and proliferation in Cx43+/-LDLR-/- mice 7 and 14 days after balloon angioplasty. Likewise, Cx43+/-LDLR-/- SMCs showed decreased proliferation and migration in vitro compared with Cx43+/+LDLR-/- cells. All these events resulted in a reduction of neointimal thickening after vascular injury in Cx43+/-LDLR-/- mice. The present study shows for the first time that reducing Cx43 limits neointima formation after acute vascular injury by decreasing the inflammatory response and reducing SMC migration and proliferation. Thus, decreasing Cx43 expression may offer a novel therapeutic strategy for reducing restenosis after percutaneous coronary intervention.